esp@cenet document view 



Page 1 of 1 



MEMORY DEVICE AND MEMORY SYSTEM 



Patent number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



JP2003068082 
2003-03-07 
MATSUI YOSHINORI 
ELPIDA MEMORY INC 



G11C1 1/409; G06F3/00; G06F12/00; G06F13/16; 
G11C1 1/407; H03K19/0175 

- european: 

Application number: JP2001 0254780 20010824 
Priority number(s): JP2001 0254780 20010824 



Also published as: 

US 6917546 (B2) 
US 2003039151 (A1) 
DE 10238577 (A1) 



Report a data error here 



Abstract of JP2003068082 



PROBLEM TO BE SOLVED: To provide a 
memory system in which deterioration of signal 
quality caused by signal reflection by 
mismatching of wiring impedance of a data bus is 
lightened, and which can perform read-out and 
write-in of data at high speed, in a memory 
system in which memory devices such as a 
DRAM or the like are branched for a data bus. 
SOLUTION: This system is memory device 
connected to a data bus, the memory device is 
provided with an active terminal circuit terminal- 
controlling this memory device and a control 
circuit controlling electrically this active terminal 
circuit to an active state or an inactive state, in it. 
Further, this memory system has a plurality of 
memory devices, while has a memory controller 
performing terminal control of the plurality of 
memory devices. In this case, also the memory 
controller is provided with the terminal circuit 
made an active state or an inactive state. 
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t/U X \z fcv>T. MB* ^ U r A-f X fc&JSfWffli?-* 

wr*»nPB»i:**T* z. t fc^ffit-ra/tu ta 
-fx. 

[H*3B2] St*EltC*5^T. gMBMfll3BI4. N 
E/tUTV'M'XWfl-SS^S-S-A'bft. WE7*7^:/ 

t-*fc«>©i&ssfii(iWB*t<t. saB/^UrA'rxrt-esg 
x. 

Ku->-A-rsfi$nfci»«fH»m^t. iiffix- 

t'JxA-fX. 

Dy^«#t#BJBOl(IB**IIWIfll*t»flrr«U5' 
-At, *U->WtT*«Sftfc**MllflWfc. MB 

-S^^'JrA'f X. 

E^tUr/H X©fl>»)&> 6ft. i!27?f^^ 
HaHKty*? 1 -* ^tt^Xtt^ >79t-4 7ttM\z? 
Zfzl&comi&ffl'fflfm, ■MB* ; EU5rA'f XF*rC!££S 

fflSft&IMMHIflMt*. WEA7-^>«^Sr/W 
Bx-^fflft-f *-^*©#t*»6. ttErt»*««» 

t'JrA-fX. 

B ;* * U t/H XrtT5£4 3 ft £ T- * ffi*'!'*- 7)V 
«^&lXA7-^7>ffl^©**^. WErt«»il«fP 

•S/t'JrA-fX. 

[ffi*«8] K*Jfil~7fflHl*ft*»C43^T, KB 

7>y^j-t, rfteh7>^x^ratayijc««sft 
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\z\t. tmpimumtmnm. ^©y-hic 

»4. MEftSttttM*fl4<!>KE£tifcff44<. **UP 
ft4A6ft*»6S£*rU SUE-»©h7>vX^** 
>, SCiKiO, SiJB^ ; E l J7 r A-1 , XS'7^7 i 

-<7"ttai, &W4. -1>7!7T-<7ft®\Z?ZCtt:& 
ffifr-S^^U^A-fX. 

[8!#«9] ffi£JH8C£»T. S9BfittliIK«, B 
m CM ^ ftfc B -ffifii® * * 2 o© fifit ic J: o T 
fltfi£2ft. WB2 0©S«t©*S«^«, flSBx-^ 
/0 AXlC&&£ftT^££££<$®iTS**UxAH' 
X. 

[8!#S10] IS*«8XH9C*3^T. fi9S7^x 

mm <t *®t*s c t z&mt-rz,** >j f/H x. 

[IS*^ll] ^©x-^AXIClggcC^'JxA 
^*£&$Lfc8lJ«£#T5**UvXxAIC;fcV>T. 

saaBS-^^'J r A-r x«, saBx-^/N'x tc-r-^^m 
at*b, xtf. 

4 7"tt&*ff*LTV>S4§£t::. -f>7*x-f 7"#j§lC 
«*>ft *H«0»*#-r* Ct£ftWl£TZ* : £Vi'Z 

[st*ai 2] iic*5ht, ffis&i&mym 

#14. SaBT-^AXSr^-r^^TC/^UxA-fX 
icHPftC-S X 6ft* Z t *!t#® t-T-5 U vXfA. 
Ci«*913] 1K6HT. SdB#/ ; E , Jx 

E***)*PflH»*WEi'nyirfl|^te»UT#W«T* 

^ oiitrct^^at-rs^^'jvxxA. 

cit*si 4] mxmi nz^x. wb&^^'Jx 

A-f X©W»lHlKtt, A7-^0«^tCfeofc 

-syt'JvXxA. 

5] iS^JSl 1IC*JI>T. fi&Ex-^AX 
lC^SS^ft-5«i:*(C. BaB&^^UxA-fXtSlWf^ 
iSSr^tT^^ftfc^^'JnVhD-^^iiA. MB 
40 ^*'Jn>HD-7(4. fldB^^UxA-f X©7^"feX 
©B5. 3i«WtC7i'7 L ^^«li. ^tt. -f >7t>T<< 

-5^^'JvXxA. 

[IS*ai6] l*©T-^A*XlcS&©^ ; e , JxA 
-fXt. MEf-^/US^lT. KBaS©/ : E , J'r 

/w x icses s ftfc ^ * «J 3 > h n - ? t i *rf -5 ^ ^ 

•J xXT-AKfc^T. WB^^'Jn^hD-^tt, WB 
> ; E'JxA'fX©7^-tX©IR, SKWIC7i7x-<7"« 
ffi. lEmi, -f >7^x-('7'^SIlcS* 1 ft-5^lHlK 
50 t, T/U XS7i7-tX©^. BtlBffiS© 
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a^-yhtSfflA, HES/^UxA-fXtt, WE** 
<I^£4j*-f*f|iffll|El!&<!:. MGAVftJIMfMreOT' 

ttSglCK^ft-^^vW y^inK^wrsc:tS:ii#ffl 

ha-7«. glJE^UxAWX©?^ ftJ^t'Jx 
AW X tC J* I, TRUJ 3 V > H £ l> ttSii 3 -7 > H ri<f8fT 
£ft£*§£. RE5*-^*fc*«SftfclOE*ft©* 
* U xA-f X CD 7 ? X W 7" tttfUB £ 7 * X ^ 7ttSI (C 

fflE**U3>hn-7©ijuE&Sg[HlKtt> iffi 
ERliJ3T>K£)*©f&. 7^x^^®tCS^n.5- 
SuE1#£;** UxV\WXKttLTffi>i37>Ka<£ 

fcSft. ttuE&fc^UxVNWXICtfLTx-**^ 

[lt#3fl 8] 7K43^T, WEft)S.**'J 

xA-f X©fi9Eft!l»lHll&tt. 69E«B3-7>K*S»tT 
»B7?f -f 7tt«S!B*t5lWI(»«f 
SME^l^^n-^SgfflLT, SR&JS** 

y^*^i--2»F , 9ffi^iifflim^*!i#s^ ; £ | jTA*'r 

X©7£x^7i|i*S«[H]S&lCtb;*jU ffi#. ME*ji3-7 
>K£gttTH£«-&t;:te. BtlEfcJg** 'J xA-fX© 
72x4 y««@85Sr7i'7 ! -W T'ttffifcfi^fcttffiT. 
x-2 £$#&tf C i S^Sii:"?-*** U ->XfA. 
[R#S19] ^©x-^AXtcS&C/t'JxA 
-fXi. HKEx-^AXfcttLT. tuEfcRCXt'Jx 
/ w x k » r S ft fc * * 'J 3 > h O - 7 t & # t * * * 
'J->XT-A©»fflfH«j5Fffitw*t»T, 8SE> ; t'J3>h 
n-^efftE&gcW^'JxAW X©5"5, #£©* 
^UxAWXlcttLT. «IH3-e>Kt56fT-r*ftRt 
t. 

mlES?JtJ3T>K%fT©IS. tflE.**l)3>ha-5© 
&«g(IIB£72x.< ^tt«CII»"r«ftl»t. 
WE»Hl3T>H56ff«!)B. »EKffl3T> FfcfcKfc 
fltlE^S/t'JxA'f XA^fflx-^Rdlt, liilE#£ 
^ * 'J x AW 7. £W © / * 'J x ; W X K *5 * 7 2 x 4 
.7*?J30S§£72x--r ^ttffiKRlTrsSK.!:, 
g9ERHJ3V>F56fT©IS. MERltl3-7>HlC(£:i;fc 
itiiEft^/^UxVNWXa^Wx-^Rffl*. hUE#£ 
^^'jTAWXtcfclt*7f tW 7R«lia»*-f >72 
x <f 7tt$g IC R8 f 5 8& t £ *-f 4 d t * *$® t T £ 

'J ->Xf A©S*®$?P*ffi. 
[R#120] 9C*HT. ftJE^Jg^'J 

r/H Xlc*JbT. WE»ii3V>KS36ffr*a:RI 
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t. 

StlE*>i3-7>K^fT©l5. S&x-^fcfflaLTH* 
M. 8uE;* : & , J3>hD-7©&J8|H)gg£-f- >7?x<< 

SaE*E3-7>HS}T©IR. gJEftJt/t'JxA-f X* 
^trSOEffiJScW/^r'J xAWX©7^r ^«g(HlK$ 
72 x4 ^ttJUctt^f^aPIt £«IATl>S Z t*<& 

[^©SMfflfc&iJIi] 
JO 10 0 0 1] 

^tUxA-rx. rfte©/^'JxA-fxS:iig: 

{SA/t^^UvXxAICgl-r-5. 
[0 0 0 2] 

H£*©affi] ga, /tuxA-fx^iSimsufc-r-s- 

^F. iS2T1.0®m^*i-Pi!i^$-e-4fe«)©<>^7 
x-xatfcftSftT^*. Cl©fc*©^fttUT. ss 
TL (Stub Series Tenination Logic) *<S^Sft 

tiT0©PX->v(C^LTx-^©Am^SrfT5C 
ttCtO. x-^U-h52^ICT#4DDR (double 
data rate) fcgJgSftTHS. 
[0 0 0 3] ±EUfc»l^&fT^^ ; & , J>'XxA(i. « 
S©^* l J ; ev s a--'l'SV-!f-#-K±t:PflRI«:B^T 
MfTlCE?UUfe«l«SiaATV^. d©«6> ffiSc©^ 

-H±tC^e$ftT^-5. #/tU*S?a-^tV1f-r- 
^ ^a-^SSOfrt^S^feroXD^ h^lKlt&ftT*} 

&XDy Met*. 

ffifcttOW^EyJSftTH*. ^Utva 
-)\><D&RZf/X\m\Zte, ^©/^'JxA-fX&y 
l^vX^^©A-y 7 7 ft®. 0#tt eftT*5 t) . ^t'Jr 
A-f X&tfU-^X^tt, ^va-^JS»lCR»t&ftfcJB 
^«:^LT3^^^t^«lC«eS$ftT^S. 
[0 0 0 4] *fc. ±ELfc/*U->XxA©f> iCtt, 
/•t'J* >?a -;i/±© / 'J x AW X * ©J®T* tttb 

40 K±IC»«Ufcfe©^*5. d©^^'J->Xxi»Ttt. 
x-^AX, 3V>K • 7HUXAX. ^n->f 
AX (KTCBlWTtt. Cfte^^bTmtCAXtli* 
^C«tfc**) *tv1f-#-H±lC*»$ft. a RAX 
lCioT3>hD-7i:&^ : E l J : e> J i-^±©/ ; E , J 

x aw x &v v v x ^ a<m»M ic»r a ft t i> * . 

[0 0 0 5] ±82U/tAX©'5%. f-^/US^P 

-^©S^^'JxAWXIC^aftT^O. ffi*. 37 
>K • 7 KUXAXtt. WvX^»CffigS$ft. ^RUv 
5/7 Xi'A^S^tUtxa-JUffl^t'JT/HXI^i 
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[0 0 0 6] S STLJi&lCftS/^'Jv'XxA 

«. U^a-^©/* 'J TA-f XimfctZ 

-;u©gs»c, ^-n-fn^tUxAf xtLT. dra 

&**U*v':i-;l'©Sa«CStt6ttfcDRAMtt, r 

[0 0 0 7] CroftCD/t'JvXT-ATtt, Affl*S:i 

V<T>W&3l*. 1 0 OMHzHi (09*tf> 13 3MH 
z) tc-r*c:i:^#l8*nTI/^. i<D«^. gfUJ/S 
jiCDx-^l"- Hi. DDR£$ffil,fc«£\ 2 0 0M 
HzfiUtC&S. SifiTtt. 2 0 0~400MH 

00~800MHz (C^l" -5C t»C74-5. 

[0008] c:t, @i 3*^sebT, fit*©** 1 ; 

2 1. Rtf. 7f-#-l«±OXDy htSlf Stlfct 
Sffl^t'Jt> ! a-;l'2 0 1 > 2 0 2. *&*ny££ 
564T«d'Of 0 1, St;, BltiUruy?* 

«£T-&*n«j/£?64«l 0 2S«AT^a. 7+f-# 
-H±C8tS*lfc§>t , Jt^a-^2 0 1, 2 0 2 
»Ctt, ffiR©DRAM*<»DttttS*VC*39. 

8^tiJtya-;l<2 0 1. 2 0 2©S(UIC. DRAM 
f^EBSn, ««Ctt. DRAMrAiftSn 

SDRAM f. rtt, a*^, fya-iH 
©X^yS^LT. r-^/UDB, 37>K-7HU 
7/UCB, Sii^D-y^A'XWB, SJffi^Dy 
?AXRB<i:&f3?£nTV>£. 
[0 0 0 9] #;UIJ. #pC^&'J : E->*a.-^2 0 1. 2 

o 2cmgKis:tte.n£DRAM f , r tc&trr sfc* 
ic, ti; a -*±T»sanTH4. Ii:. z<dwv 

ft, S&^D-^AXWBKfi. *0-;/i7f8£Sgl 0 1 

XRBlCli. trny>7%tk$$l 0 2fr<b<D$Hii90y>7 
##*.e>ttT^3. >t'j3>hD-72 l(i. 

?-?/UDB, 37>H • 7 KUXAXCBS: 

fl-LT&DRAMf. r t&tilZtXT^Z. 
[0 0 10] 

[^^^^tipi-r^ss] a^^nfe/^'jvx 
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f-^/UDBfflffiil, EPS. t-*AXDBjS 

tC&JSSiffre). ©E£i?iiat-£;:<hA<#S:£*ro> 
S. l^Ufctffc, gtl^LfciPtl. &3*?*T#8E 

tC&8£*l£DRAM£MAfc/ : E'J->X-rA©«£. 
x-*AX©8ffiT©*&$Ufc£ttT«. r-^A'X 
©ESK > e- ^ > X <D*8£ fc <fc S ffl^S I* iz J; * ft 

fc. gOi!EL.fc^iS^S*Sfflbfcfc*ltTtt, 

it. 

[0 0 11] *§£9i©lM«. **>JxA-f 7.*=?-* 

t>T, T-^A'Xt&^UxA'-fXt^lCfcttaR 

5 s - * * ftSrcK^-ffl-f H t *<T * -5 * * 'J ->X A £ 

20 [0 0 12] *»W©ffi©eWtt, KlWttft&Ktt 

U xA-f X £}§{ft-f* C tT*?). 
[0 0 13] 

«. x- * ax ic&gg u rffiffl s * ^ u r A-r x ic 

45V>T. fflE^UT^WXfcllJSi&IW-r*^^:/ 
**«[!«&£. K7*7V:/*WI0K*mftttK:. 7:7t- 

-<y«sg. 'f>7^7 L ^^^icwr^fjffli 
t * * z t z &w. tt z> * =e 'j ? ju x am % 
30 n-s. 

[0 0 14] WEIB»0llO-«tbT. SSE^^'Jx 

A-f x©ng?^64A^n. fflE72 7 L -r:/»S8*®» 

*7^xW ^®X«'f >7i7x-f ^SgtcT-Sfc*© 
KMMflff^^. BtlE/ : & , JxAl'Xrt-C»±$n*7 : 
-^ffiTJ-f^-y^ti^i^Slt. 9dEng6<I^i:WE 

Ktt. WE**«»fll^t^ay^flHlt*a«t. ME 
^□•yi'li^tC^tT. litEft«M0fll#6SA1-« 

UE7*-^ia*-f*-^«*t*6. WErt»*«« 

ttEMMEKU. ^□•y^<i^lC*H.T. ^I^S8 
T. ME***fP«#tS«r*U->-At, KU->- 

y*Wi#6. MErt8l5»Sgl»J»fi^*4J«-r4»ffil 
iWWEtfcioTWrtSiaT'bAiJ. 
[0 0 15] ifflEfra@*lcDfl&©0y<>:bT, WE/^U 

^A-fxc^gB^e.^Ae.n, «3E7i"f 
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[0 0 16] ±ELfc7*r*:/**»iafctt, StMiR 

tt<Dby>i?Z?Z*>* *7?Z>Ct\Z&*)s ME* 
^gxAWX£7£x^7ttl£, S^WU <f>7£f--f 

[0017] *»w<D«<D»«£<fcfttf. i*cox~* 

t'JyZrACiJW, MES^tUT/H^tt, WIS 

IH»{I#*S«l,fc«K &H£^>7*7V:/K:*f £rt 
«**«f»«#t**-r*«ii0»i:. ttErt««B(W 
»fi^-f >7£x*7*ttMf«l,T^*»£fc. -f 

atn^tuy^fA^flsna. **g 

ME** >JT/H^©7^t^©l8» a«?ttfc7 

[0 0 18] MIC, *56WO»JO*IS««JCJ:titf, 1 

;* * ! J 3 > h D - y t £ W T * * * U > X r- A J Z £ ^ 
7^-fexofiS, SiRWl;:7*7^:/ttlS, -f> 
/HX$7i7t7^ WE«»©^^UxA>f^fcJ* 

6, j9E/t , J3>ha-7^6**iM»ffl^*Sfflb 

IC, >7£x-< ^S8tCB^n^>7^x^ 7fttt(E!R 
±ieUc^ : tUa>hP-7H ttE^tUT/WX© 

$ ftfctME**0 * * U T A-f 7(07^f>f 7&S(e]&§ 

S9E»«lHlKfcL WEKtB3V>H**OIR, 7£x^ 
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[0 0 19] ±EL^«p^/ : EU7 r /WX0S9 
EMffBBtt* HEKaj3T>K**»tT^*«^ M 
ETi^^-f y***»*r**»BfPfll^*WE/*U 

s^-^skihtirk, WE-r>7^?-ry*tt*»« 
[0020] *sgw©wc»j0*isaB«fc , 1 * 

0x-^AXtc1SSccO^^'JxAWxa:, 89Kx-*A 
X^IT, MEIBftO/^UxA-f Xictttt*nfc^ 

#ttfc*5^T, ME**U:3>hn-^*>iiflE^&0 

T> fcffl3V>F£*ff"r*ftl»fc, MEIW13T>P 
» 56ffOIR, S3E/ : £U3>hD-^(D^lElK^7^T- 
-f y«!Blclt»r*ftl»t, «IEI«ttl3T>H56fTO 
ME. .WEKU3^>H^«i;&ittE1»£^tU f/HX 

VtmizmfttZ&Pgt, MEKttl3^>K5effol8, M 
Ettffl 3 t > H IC* U fcflttEftE * * U xAM X* 6 CD 

x-^khj*. inEWjt^tgx/t-f ztc^w^7^^ 
*ct**«tr*^*gs/xxAoi**w»3Sj56^» 
[0021] sue, ±eift«flim^tt, i6E»« 

^t'Jf/HXC*HT, WE»ii3T>H*56fTr«> 
Sl®<h, ME«j&3^>FBf?©BL »&T-*£tB;ft 
IxT^SIB, flttE^*g3>hn-70»«EiB*-f > 

ff©B, MEWJt/^gxA-fXtdtrHEW©^^ 
'JrmxWJf-f :/»«®R£7*7^7#8gKi* 

[0 0 2 2] 

»»ic«4/*g^xxA*»M"r«». H^snfc** 

£*<k, ft3*jr^OXny hslotl, s 1 

o t 2lC#A^n^2^0/^U^va.-^2 0 lRZf 

2 o 2 ttiiAw*, a«*nfc^ : eg*ya-;P2 
oi, 2 o 2 0D*a*ctt, fnf'n/tufM^ti 

T, DRAM1SC/2, DRAM3Stf4tfS*SftT 
t^o DRAMlStf3ll S^^EUtya- 

;U2 0K 2O20Si, W*>* 7P>MM HiCKtt 
5^ ^nT430, ttJSF, DRAM2&tf4H WtUtv 
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:x-;U2 0 1, 2 0 2tf)®<&5, IP^, AyjrtMFKR 

[0023] ^€U3>hD-721t, /t'Jtya 
— ;p 2 0 1* 2 0 2 (DDR AM 1 , 2, 3, &tf4l4, 

feW6**±3C, S-Of-^/U 2 2 KftLT, & 
3*>J©7D*;hS*l/T, 2^DRAMlStf 

2, DRAM3fttf4*«»tt3tlTt>*. MiC> 
3>hD-^2 H4, SDRAM 1 , 2, 3, Rtf, 4 

[0024] BSsnfc>ty3>hD-7 2 114. m 

2 11, r-^S^tOB^T-^/U 2 2 ±K5 f -* £ 
IIMrr*F9-fA2 1 2, f-*KBIOBl:f-?/U 
2 2*>S<0T-**3fBT*l'>'--A2 2 0, &tf> D 
RAMI, 2, 3, Rtf, 4*>Sx-*£&*ltiT«£ 
tftfPttttt&**«llHlB2 1 3<hlCJ:oT8tfiS$nT 

H«StlfcF7*f A2 1 2KtfU->-A2 2 0 
14, &i£T£«fc?J;:, fflW^-y h 2 l l CDfHflmcio 
Ta*Wlcfc*HR2 l 3t«KSh«. 

[0 0 2 5] BSSnft^'J^^hD-? 2 1 
@B2 1 3 HU BWlC«ttSnfc2r>0««L2 16,2 
1 7 &ffi2 1 6&tf 2 1 TCDWiBtCftttSnfcN^ 
t>WMOSh7>yX^2 18, P^Y>^;UMO 
Sh7>^2 19t*tATW. S^SnfcN^ 
t>^MOS h7>yX^2 1 8^y-7tt»«!$n 
T£9, Pft>**MOSh5>5?7?2 19 

©y-^lCttttS«EVDQ*^^^tlT^4. COS 
iSMlEEVD DRAM1, 2, 3, Rtf4©#^ ; E 

u*^K4A&tt*«««ffi£#aT**. ^sn^c 

KTtt, fita2 1 6&tf2 1 7a>#a«MBAA<r-^/t 
72 2fctt«SnT*0. Sta2 1 6&tf 2 1 7)Wb 
^fi*ttt**rl/"n>*tt£, MOSh7>vX^2 1 
8, 2 1 9**>LT^*IUI, f-^/U2 214, V 
DQ/20»SBttffiT**ISn*^tHft:*. IS. 0^ 
SnfcMOS F5>S*T*2 1 8, 2 1914, 

[0 0 2 6] -J, BlK**tlfeftDRAMl, 2, 

3, &tf4te, H-<&M«£*fi/Ti>***s, 

DRAM10*«e«l:ioTR««. ft* ^tti 
3T>H, *W4, »ii3T>Ftt, DRAM 1 IC^JL 

[0 0 2 7 ] DRAM 1 (4, ffittix-* AT, 2 

2lzmi3t* F5-f A3 1 , DRAMlrtfSlC&ttfcft 
1t79r4 7&*S(h]B3 2, 70x*:/tt«lHltt3 2£ 
MW1-*»*H!lW^O!y^3 3, fttf. f-^«2 2 
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LTH«. F9-TA3 lR«l/*>-A3 4lt 
JtSK, *MW»^ny^3 3©«WK:J:oT. Bfttt 
IC7^r-f y*HI3B3 2JC»ttSn*. 
[0 0 2 8] BSSftfcDRAMlIt RttL IK&riT 

-5. SK»»W»yDy^3 3»4, DRAM1W6 
4*Stt*K*IIMMH». Rtf> ^KDRAMl Affile 

*-:7/HH»fc**lt. 7^t^HSIhII83 2l;:rt» 

10 iTctMAT*. 

[0 0 2 9] B 1 IC^SnftSDR AMrtOT^f^ 7 
^!e}K3 2[1 Nft>WMOSh7>y^^3 2 
1, Pft>WMOSh7>y^^ 3 2 2, -f >A- 
^3 2 3, SMOSh7>^X?©HI;, SWcSWJlC 
»l*Snfc2^©»tt3 2 4&tf 3 2 simw 
So 2^gR3 2 4, 3 2 50ftlitMll P9< 
A3 1, 1/S/-A3 4 fcJtfcy-^AT^ 2»C»»S 
ntl^c Pft^MOSh7>vX^3 2 2 

(BV-TKtt, DRAMl©**U*fc*J8Stt*MB 

fc7*x-f y»*isi» 3 2 tt, ^*u*t*a©«««: 

[0 0 3 0] SSi3 2 4, 3 2 514, EWCWI 

2 4, 3 2 5©*a*«J«tt. 5 S -^AT2 2K:»«a 
ftW**5» IMOSh7>y^ 3 2 1 , 3 2 2 # 
«««ffiV D Q^»*n;3 2 4, 3 2 5T 
»E$nt, Vdq/2 0»»«E*t-^/U2 2tC 

f££f7?4§£. f-^/« 2 214, V D q/20@/E(C 
«fc-3T*SB*n*^tfctt*. *MSf. iMOSh7>y 
T*3 2 1, 3 2 2#:*7tt»;:&*i. TtrAltlk 
*g(lB3 2t4, -f >7*x-<7ttSg, EP^> SSattSit 

[0 0 3 1 ] ^IC, H2*t>#fiBLT* BllC^nfc 
DRAMllcKffi3"7>F (RED) T^Abtlfc^ 
0l&fe*lB«-r*. H«SttTtt^fc^*«, &D 

47 RAMCH jmy jrAX*^l/T*Dy{r*«4*6*a 

T0"Cr-*©KUI*^tt»a*«»fto*i*»fBDDR© 

[0 0 3 2] £1*> DRAMl^TJt^StlTl^ 
ttSgTte, *iBMW:/ny*3 3tt* 7*t*:/**HhI 
B3 2fc»LT, P- (L) U^OASttttMffffi* 
I TC*ffl*U, WMOS F5>vT^3 2 K 322 
tt^7tcTS. SStUT, 7^x^^t*^0B3 2 
14, -f >7jrx-f y*BfcftQTl»4. dOCi:t4, ffl 
50 ^)4TC0DRAM2, 3, 4 H*3^T - 
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$331^2 1314, 3>hP-;HI^JCctoTMOS h5 
>y'X^2 18, 2 19*<*>IC&0, 7£x>f:/ttag 

S (Vdq/2) fclifcSttTIr**. Z©«fc5tC 7£ 
■tX3ftfcl»tt»Ttt, DRAM 1 , 2, 3, 4ft(D7 

[0 0 3 3] DRAMllCKffl3T>H (RED) #H 

>hn-^2 114, RlWrlc. KMa-y h2 l l*6M 
«HS*R2 5IC#l,T, /W (H) l/^attJIMMI 

DRAMl, 2> 3, 4©»ilWP^nyJ3 3 KI4, 
H i^;P©»|IMfPff 6 ft* £ £ Kfc*. 

[0 0 3 4] /^U3>hO — 72 l*60HI/^*0 
**M»flMI*3tt*fc. &DRAML 2, 3, 
4©rtfflHSB«Hllffl^ I TCIt HU^JHCfc*. CIO 
tttttf. B2©@DRAM1RMDRAM2-4I:» 
StlTVi-&. jfcg&tUT, DRAMl, 2, 3, fttf, 

[0 0 3 5] 7*r-*:/K*0»3 2^7^f^ttffi 

72 2±fcm*T*. KBx-^amaicfcas, dr 

AMI a, H2C!)«DRAMnc*-rj:5»C, SE<Z)7 
*t^:/«*h!»3 2tlMM^Q7?3 3®ffl»<0 
TIC, -f>7£x>f (Ll^;W KTafc*!;:. 

U*^f*-^ffi#@DRAMSHU^Jcr*. ttJ# 
-f *-yjWi*3*«HU^;HCtt*fc, DRAMlflT 
14, ^DyjrlcPMil/T, **uamc#T*ffl*fWW 

[0 0 3 6]-*, B*-f*^y*«WHU^H:ft 

DRAMrt«IWWI*Pfll^*Ll/^fc1-*. £ 
0707^ :/***HI§3 2 OMflMffti. DRAM 1 (*9 
HRW&nfc»*W»^Dyi7 3 3T, DRAMrtBS*! 
MmM« ITC^L/H U-^JUcT * d t let o Tfr 

t>ft*. 

[0037] **u**k#t«u*«ip*whi/* 

;HC&<5t, DRAM1TI4, DDR Uf^Jlr-fl' 
-h) CO^&T, 9Uy9<DfL'&±1fi*)* ST 0 iCl^JB 
LT, h#fcDR AM l*6ltom*ft 

[0 0 3 8] H2Stf3*#BBLT, SDRAM 1 , 
2, 3, fttf4rtrc**J*»ff*Ri!"r*. H3lCtt. 
01l:^n&FHA3 1, Uv-A3 4, 7£x-< 
y»5S®K3 2, «f*MP7ny?3 3©B* 
ic, HMjIW»P:/d?*3 5. MMMtlU^nyjp 
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^4. H*L4^DRAMrtSa>hD-7Tli 1 Si 

t«r«Wi-y h2 1 i*&itiMMft**£tt. a 

o, □>hD-JWtX**UTKlB3V>H (RED) 
Mfl?Dy£3 3fttfttftMfl7D7»3 Slcftirtf 

[0 0 3 9] ft*Mf|:7D7*3 3tt. Wfi^l/v- 
;t3 6t*LTHIMI»Pfll**»lt» 1^. d«H*- 

nTV)«DRAMAflHI«Mflfl|l|ftLl/^lCL. £ 
gDRAMOT^f^ 7&SSIHIB3 2£>f >79f-<(7 

[0040] B*-r*-^w«**»fcia*iii 

«W«**K?-f/t3 lKaU-Tft-. "C©*«T, 02 

* □ y jrft*£PIM LTW»il«iWL U^MCfc* 
£T, DRAM 1*614, httlC^lffi^ 

20 n^o 

[0 0 4 1] tttti3^>F (RED) ftSttT^ 

ftlifcODRAM2, 3, RtX, 4TI4, di^J-f ^ 
;Hi^*ffl*Sn&^fc», Ctl^DRAM 2 , 3, R 
tf, AO^mwm^fuvCf 3 3 a, U»az7h2 11 
*6#A6n4**«fH«#*6»6n-6DRAMrt« 
KMSOWtt^^^x-f 7&S!IhIB3 2 lC^0££ffi;*J 
"T^o ZCDtz®. DRAMUB©DRAM2, 3, 4 
07 0^4 3 2 I4»«£WJC7*7^ 

30 -tCDtS*, DRAMftWWWWWLI/^ift* 
^TlitS. ft, /^U3>hD-72 lrtO**5g[eJ 
BKtt, H2©«TfttC*SnT^4J:'5le 

SftTl»**S. S*»MElBtta«fl9lC7^x-f ^tt 
SglCfcO, C0)fztb, DRAMl*S<0x-*£RW£ 

[0 0 4 2] r<D<t^lC, B*Snft/tU->XfAT 
14, KtB0*f*i:fe4DRAMO7^7 L >r^«l«(HlK3 
20**^>7^x^7tt&£&9, teDRAMOJ 

BB*7^f^«ltftoT, K»K:J:*IMf*&< 

[0 0 4 3] /t'j3>hD-7 2 1fi DRAMl* 

SrLl/^jUC-f*. T-J/U2 2±<0£T<DDRAM 
TI4, SKLU^;KO»««»fi^S:SttT, DRAM 
rt»»«mMW«^*LU^;HcU, &DRAMrt©7^ 
x^y«l«g|H}K3 2*-f >7^f->ryttSglcr4o K 
ft, r-^/U2 2(0l/^H /^-U3>hD-5 2 
5^ lrtO»«lHlBICck-?T«»Sn4itlC&4. 
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[0 0 4 4] 02K^£nfc*<S>^*-hTte* 
DRAM 1 IC, KU13V>K (RED) ifiStftSftZt 
m#f\Z. > : E»j3>hP-72 l<OfflW2L-y h 2 1 1 
tt. MfMW»2 5±IC, HU^®tt«ttfM#£tH 
*UT^**«, DRAMl*S7 s -*#lH*/t-*hfc 

ltih*s*is«h;:, DRAMiMojjf^fta 
(red) ^e>an/t^^^>^T, h wovt&nnsitt 

[0 0 4 5] JfclC, H4S#B8LT, B 1 KST^U 
yXrAl^^T, 3> 2 1 DR 

AM 1 fttf 3 fc#UTa«WCKffl3 V> H*«»ff sn 
fc«£©»«s£K9!T<5. Cut, RWDRAM*5 

ULT, H4IC**nfc«Ttt, *©KBI3V>H (R 

ED) *J3*Dy^l*Cffl**hT^*. 
[0 0 4 6] *1\ DRAMll:»l/T, »7>F 
(RED) 3^3T>H/tX*abT58ffS*l«t, 01 

Kssnfcujwa-y h2 1 la, M»<i*t&2 sick 

2 1 rt^»SIUB«, 7*x*:7«»fc«jMX*. <I<D 

3>hD-72 1*611. tlfllMffft9*Slf9ffi5tt2 
5£:frLT, DRAM 1 , 2, 3, &tf 4 
SDRAM 1 , 2, 3, RXf. 4TI1 A«*1|M1MI 
^HU^UCT* (H4O0DRAM1, 3, 2, 4 
#BB) « 

[0 0 4 7] DRAM2fttf4®ftfim*|«if* 
{g*0HU*;M*»tt. DRAMl&tf3£*5tt*Biffi 

»fp*«ii7r**T««-r*. DRAMiorts 

COttSBte, DRAMl35^f-^tfK*UlSn 
**T««U DRAMl*6x-*<DRttiL*&7T 

[0 0 4 8] DRAM 1 IC«^T, DRAM3»CRffl3 
V>K (RED) 39t*fTSft*fc, ^ : EU3>hP-7 
2 1 ©M»JL- ^ h 2 1 1 It* DRAM 1 <0x-*£/1 . 

Hfflim^fi. DRAM3*&T-**A-XhttK:iHA 
[0 0 4 9] H4l:«fJ;5l:, DRAM1XH3*6 

T-**vt-xhttna*snrt^n. sdrami 

Xtt3<0rt«IWW(IPfllWiLI/^/lft*t)T^*. ? 
tO, r-^$ili*ltt^DRAM07^f^llS 
®?8 3 2te, <>7*r^ 71*8g* IPS, IRSMKttlcB 
*tl«*. KttSttS8lC^^ft&cODRAM07^x^7 r *l 

^(EiK3 2, at;, ^^'j3>hD-72 lonMian 
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te7*x-< :/ttttlC»*nTt>*. 
[0 0 5 0] £ 0 £ £*£t>9! £*&«!: 5 (C. ^^ya 
>hD-72 1(t &DRAM<D7*7 L -<:/i&l3g[Hlg&3 
2*fi*lclW»r*^Stt&<, ^^'JvXrAiWi 

ffl#©am*«i»Tn«ft^, o^odramic 

£0<fc5fc«O&AiWSft, SDRAM 

ft. 

[0 0 5 1 ] Sfc, ^^U3>hP-72 1 JCfclt*& 
JMflfftt, KB3T>H (RED) fc«frLT*S, D 
RAMS#*«IB**IH'r*T©IBfc:||IIH»*7^?-f 

[0 0 5 2] 0 5£#ffi?UT, Hi fc«Sftfc* J E>J5' 
XfA^DRAM 1 lC§&3V> K (WRT) *Xfr£ 

nttmGQumz'oKTisimr*. *i\ d 

RAMlldttLT, 3V>KM^*^LT«ji3T>K 
(WRT) *36fr£n, dtt&HRMc, «U3>hD 
-72 1(1 H5fcjSTJ:5fc:, &«SJW<f *t£H 
iHCLT, tmffi*«'2 5ICKtiJT*. £<0lS5L DR 
AM1-4TH H5*6fc91S*&aD, DRAMfi 
a»*tfllfi^lCJ:0, SDRAMCD7^x><y*l^lHl 

2 2H KWIEfCifeftSft*. 
<5tf [0 0 5 3] ^t'Ja>hP-72 ltt, 

T>H (WRT) t3V>K/^JC«frLfca, ^r3£0 
^P7^Hf>y^^ t-^$t-^;U2 2±lc 
/X-*httK2llt»T*. r-^^T-^/U2 2±lCffl 
*|-r£<Z>IC5fc£S, ^t'Jn>hP-72 lrtOJRflllsI 

B*-f>7*r-f fins, 

fc«K H 1 ©MO S h7>vX^2 18M2 19^y 
-Hcti, MfPany h2 1 1*6, LU^O^^EU 

JH) . H5*5t>W6*&H0, /^EU3>hD-7rt 

40 M»aiaani^Li/^n:4oTfc, dram 1-4 

OrtaMHMMI«^ttHU^*0**T**. Ufc*o 
T, DRAM1^4(D7£x>f 7ttM0B3 2tt7£r 

Kte, ftDRAM©7?f-f y»«HB3 2tf«KStl 

[0 0 5 4] 8ii3"7>K.(WRT) £<koT»£S*X 
ftDRAM 1 IC, x-^*«M-Xh«lC»tii*n* 
^ : EU3>hD-^2 ltt, /*U3>hn-5rt 

»*M«wa^*Hu^;ncr«-*, «mffi#tt2 5 
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«I3B3 2Ort«*««f»fi#bLU^i»0, &7 

[0 0 5 5] ft, 0 5i;:^£ttfc*-r a>^i—hT 

IS, DRAM1»C»&3^>F (WRT) fl(Bf!£nS 

r-^j»«;t-xh*lcffl*ati*lllH^ SDRAMrtffi 

ta'3v>H (wrt) tcanfc^-r^>^T, tinei 

[0 0 5 6] H6*#88T*t, DRAMlStf 

3fc»LT, BM9lC»i&3T>K (WRT) jWfcfrS 

4. H6*6t>W6*ftiiO* »ii3T>K (WRT) 
tfDRAMl fc5SffS*l*fc. Blte«*ft&IMPflW 

ftD R AM 1 - 4 Ort»»i«M9t)H l/^ t ft« 
#DRAMl-4©7*f>fy»«lHlB3 2tt7 

tfBSnSft*. 3f^^^D7^U-Tx>v^^, DRA 
Ml»rX3ICtt» r-JW-Xh*W*i4*ft*. 
DRAMlKtf 3£x-*M^i££ttTV>Sfffl, 
U n > h ABftBlMMI*tttL u*vvtlt?x* 

tt8g<h££o DRAMlStf 3l;:#t**T-*<D«&a< 

§DRAMl-4l:4Ae.nt^ 
^WilI^«Ll/^t^5. -CO^HI, §DRA 
M1^4 07^XY ^»*Ialtt3 2 KM >7*x^ 7# 

[0 0 5 7] CO^<i:^6> , bMe>^*«fc , 5tC, ^'Ju 
>hD-72 1lt 4T^DRAMl:»LTi(*aSJii 

DRAM0»M®tt*3>Kn-^UT^*. £<Dfc 

[0 0 5 8] EURWl/fccfcifc, 0 1 iC^Sftfc;**: 
S'f >7*T--f BBHMM******©!* 

p:i^f§. ;:©lMEk:J:tttf. fcWKckS&Sfc 

Lie, ^-^tKa-rasfiWTear^ct^T* 
a. 

[0 0 5 9] BllCS^/^EU^fAlt Ttf- 
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#-H±fc3***fc2r>R». &3*£*<&*D«/ h 
2OC0DRAM£WT£/*U*v:i-^£&l$L 

[0 0 6 03 0 7£tf8£#H8T£<>:, *89!t;:«*;< 

h£g*<hL£«£K43#£DRAM&tf**U:3>K 
U-7 (MC) ©7?x-f ^ttSBHttOfttt^SSnT 

n*. SEicfAtf, @7icte, Bii»fWffc*tt*75r 

fit. KlB»fP»K:*»*7^x-f y**0B©tt!B3&«* 

AMBiftRANKtffHnt^SOT, 07Stf8T 
te* XOy M*3ICDRAM*<HKD«-&*1R. 2<@£> 

[0 0 6 1 ] B7Ktf8fc*5^T, 7*7^ 7» 

«H»3J*7^y-f ^«MHc**«#*onfcU <>7 

» tt, DRAM^^ntl^^SS^LTI/^, 
[0 0 6 2] B73^6<b«6^90, «&»fl^ x 
-*£&<IT<5*^U3>hn-^ (MC) fflOJUffllHj 

Ba. ^rnt>, o f f ttBtwesn, mmtuzzD 

RAMfflO^liB (7^7^^ y»*BB) HU l»r*l 
[0 0 6 3] f=fc, HStC^SnT^Scfc^lI, SEfflft 
(MC) 0»«®BI4ontttoT, ^»ft«MK»£fc 

aiai©»*i:a*DRAMa)»aiHiB©**«o f f 

oTlf^^DRAMOBBHBIlonfcttO, *j»ftff 
KB. 7^f^y«S8i:MnTV^ e 

[0 0 6 4] a±KWLfc<5B*T»ff1-e^*»J->X 
fAStfi*©DRAMtt?Dy?flfl:H)IILtHf 

t*« *fl«»fm»ffiTsfc«>, dramka 

l3TZtitmt9Uy ^m^lCct 0 DR AMrte&lCi&9& 

rt«T*U->-/tglBlC»ELT»»**«fctt, 
nDLL (delay- locked loop) SB. aan»ff 
49 r*U5/Wt@B«T***lBB«S(*i&Bt-r*. fl 

ah:, a«E«»anT^«»BDRAM©«*, «s« 

E2.5VT, 8 0mAg«<&i8»«»<i:fc*. 

Lft^T, -IRIC, DRAM*^7^-b^*ntt^« 

DRAMF*gg&<Di7Dy£{f^> DLLIhJB, l/y- 
^0BO»fftff±r*^7-^>*-H^COBO 

KTtt, «BB»«r3mAB**TM*-r«Ci^B 

[0 0 6 5] -eCT, *589JIC*5^T, >^EU 
5^7 v^xArtlC-gBCDRANKC0DRAM^M7~^»5'> 



17 

K^ffiAT^-5«-&. M<DR ANK©DRAMIC7 
*-feX#;M>5£. y^-y^f ©DRAMrtOHJS 
EmtiUMzT Ltztfr>T> DRAMA* 

D R AMrt©i^«»lfflHI^ U ->-AIIlK«, ZUytfe 

&l?!©;55$Tte, &S3fSia?Hi*tfa. ^t'Jy^fAOll 

[0066] ®9*mmT%t. *%w<Dfav>$kmK& 

9 (C^nfcDR AMtCte, 03 (CTK^ftfcDR AM£ 

LtzftoT. ^^ntz^wmm^v^-nm^ 

3 8H ^□y^^LT^^^Tii^T^Ct^J 

[0 0 6 7] EQK^LfcDRAMfctlAfc/^Ui/X 
rATIl ^DRAM©»^[UKTmR$n^mffi$BU 
M-r^^^lC, ^t'J'>XfA(DDRAMl;7^tX^ 

■bS&DRAMKffirtSn*. dC7)«£, &DRAM0) 
[0 0 6 8] ®9\Z7F2tltz1&1@J2}&$:8imLT. 

visZT&n^uzi&mmmtiitzmztzMzi*. turn 
coDRAM^flifieT^-t^^^n^. z<d&?\z. 

£T<2DRAM*V17-^>^-K£li;lT^3i§ 
£\ /t7-^»>> : E"-K^®iC^t>^DRAMrteS^i6l 

WL%^**Vis*T2>tf'&*>tlZ>. Z0%£, A7- 
M*7) ZfflWTZttMZ. **Va>ba-yfr*>rt 
«t5*IHW*ao-«iUT, SDRAMlCfctt^CK 

-y^>icx>h u-r^c^^Jt^^n^i, DRAM 
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[0 0 6 9] 01 O^T^tC, *^U3 

>hD-7^e>/t7-y^>$!l®<i^4A^n^<h, 
DRAMrt8ST, ft»/^-^!»«IWi|#anJSi: 

r amd^s** ii?g§«3tt a* 5 \zmf&?ri\i 

fit*. 

[0 0 7 0] 01 1 €r#^T^xh> SI OlZTfiZtltzW) 

3* Ktt, B3&GHSK, HUA-f*-y^«#t*fc:, 
[0 0 7 1] £0«||«fc*SHT, HU^OfcSBSJWI 

w#*sn, to, rt«^7-^*>iMiflHi. & 

^SJffll^a^^ 3 3 f tt, AS»«Mf«e^6LU^ 
(CUT, 7?f-f^*8BB3 2egMtt(;:ft»tttt. 
BP'S. >f>7*^:/tt»rr*. 

ttEfcftfc. Bfltt£7*x*:/B*EIB3 2ftB»fc 
LT, ?£Bft«%RBe*rofc9. DRAMOtt»«f 
lc7*x>r y»M®B 3 2 *JS»t;:T3&Ra*»* t* 

fc»asy»ypy^3 3* a, kbmimi^ flaw? 

DEIB*Rtt*£ttT, *ft A* 6. d^T 

[0 0 7 2] 121 2fc«BT«fc, 01 OlCiSSnfeft 

mt* B«ttfc7*r*7»*0B3 2*B»l;:T*fc 
RtfBlMB*lc»flT*w£#T*. 01 licJt«L 

/HX, S^XxAfclBBftT* 
[0 0 7 3]^, 0^hfc»an«7a7?3 3 w 

t^BBHBS 2lC#«SbT* 3tt7* 7^:7**0 
B3 2*B»*»IC-r*. 
[0 0 7 4] ±EUfc*«<0»!8ICfetiTtt, DRAM 

EE<h LTfifJ5)cT5£ £ ^^c, D R AMtf)#tfi5c 

feH-tLTttWLft^ a&4i«CDDRAM*a* 

5» tfiVt*. 
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[0 0 7 5] 

[02] Hi^snfc^tu^xT-A^HiaiftfPKFJc 
[03] 01 icsatifc^tu ^T-A(cttffl*nfcD 

[04] 01 fcjSSftfc**U ->XxA<DHU»^tw 

[0 5] 01O/^U->^7 L A^^tt^SiiSi^O^ 
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